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1
RECONFIGURABLE WORKSTATION
SUPPORT

FIELD OF THE INVENTION

The present invention relates to developments associated
with reconfigurable work stations. In one form, the invention
relates to a workstation services support structure. In another
form, the invention includes a workstation support structure
with an improved cable management system. These embodi-
ments may find particular application in an office environ-
ment, particularly open plan office designs, but the invention
should not be considered as being limited to such uses.

BACKGROUND OF THE INVENTION

There has been a rapid move towards open plan office
spaces for many industries, including those that have typi-
cally been office based. With open plan spaces there is a need
for the work stations to be reconfigurable to allow flexibility
in the use of the space, but to remain aesthetically pleasing.
Work stations should accommodate individual worker’s
requirements, for example by allowing variability of desk
height, lighting position and type, storage location, computer
monitor location and the existence or absence of privacy
screens. Vertical storage may be used to minimise the foot-
print of an individual work station in an open plan space.
However, such improvements may result in complex mount-
ing arrangements.

Cable management at work stations has become compli-
cated with the use of portable computers, telephone systems
including mobile phones and personal digital assistants
(PDAs). Such problems may be compounded as employees
move or an individual’s requirements change.

Current cubicle-style work stations generally include a
partition into which channels are built. The channels house
the cables for a work station. The partition may partially
support a desk. The cables project out from the partition under
the desk, or alternatively power and data points are built into
the partition. The location of power points and data cable
connection points is typically fixed to a specific location on
the partition. Long connection cables must be used to enable
flexibility in desk arrangement of electrical devices. External
power boards or double adapters are required if there are extra
power requirements for a particular work station beyond the
fixed number of supplied points.

In conventional office fit-outs using conventional worksta-
tions it is common for all of the workstations to be essentially
the same. This uniformity of the workstations can lead to
wasted materials and resources. For example conventional
cubical arrangements will typically provide a screen from
floor height up to eye height all round a work station even if
the worker does not require or desire such a high level of
screening. The lack of flexibility in the layout and set-up of
conventional workstation systems can mean that resources
and materials are wasted in providing structures that are not
needed by workers.

It is therefore an object of the present invention to provide
a reconfigurable work station with an improved cable man-
agement system that provides flexibility, particularly in terms
of cable management and access to power and/or data points.

Reference to any prior art in the specification is not, and
should not be taken as, an acknowledgment or any form of
suggestion that this prior art forms part of the common gen-
eral knowledge in Australia or any other jurisdiction or that
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this prior art could reasonably be expected to be ascertained,
understood and regarded as relevant by a person skilled in the
art.

SUMMARY OF THE INVENTION

In a first aspect the present invention provides a worksta-
tion services support structure including a beam supported at
or near desk height on one or more legs, the beam including
one or more elongate mounting means extending substan-
tially along its length, each elongate mounting means corre-
sponding to a zone in which one or more accessories to
support a workstation service can be movably mounted with
respect of the beam to enable service delivery at a user select-
able position within the zone.

Preferably the support structure includes a plurality of
zones defined to be non-overlapping such that an accessory
mounted within one zone does not interfere with an accessory
mounted within another zone.

Preferably the elongate mounting means is selected from a
list including but not limited to:
one or more channels:
one or more flanges
one or more slots
one or more grooves,
one or more series of holes,
one or more series of pins
one or more rails

In one form the beam can include one or more of the
following zones:
antop zone adapted for the mounting of accessories upwardly
extending from the beam;
an bottom zone adapted for the mounting of accessories
descending downward from the top of the bottom zone;
at least one side-facing zone adapted for the mounting of
accessories on associated with the sides of the beam.

Preferably the beam includes a plurality of routing paths to
internally route power and/or data cables. The routing paths
can be defined by providing at least one routing channel
through the beam. In a particularly preferred form there is
provided an upper and lower cable routing channel, although
other embodiments might use other geometries e.g. side by
side or co-axial channels. In this preferred form the upper
cable routing channel is preferably accessible via at least its
upper side, and the lower cable routing channel is acceptable
via at least its under side.

The routing paths can form part of an elongate mounting
means associated with a zone, e.g. can be a part of a channel
associated with a zone.

In a particularly preferred form the upper and lower chan-
nels are separated by a wall or walls that include at least one
pathway between them to allow routing of cables in one
channel through the other channel. Preferably the channels
are provided with several pathways between them along their
length.

In a particularly preferred form the system is adapted such
that cables are intended to be routed out of the beam via at
least one opening provided on one side of the beam. The
opening(s) can be provided in the bottom of the beam.

In this case cables routed via the upper channel can be
routed through a pathway between the channels toward the
opening to exit the beam.

In another aspect the present invention relates to a work-
station services system including a workstation services sup-
port structure and at least one accessory for delivering a
service to the workstation associated with the system and
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configured to be mounted on the beam. Another aspect also
provides a workstation including a worktop and an associated
workstation services system.

According to a second aspect, the present invention pro-
vides a cable management system for a reconfigurable work
station. The system includes at least one self-supporting elon-
gate beam having at least one leg to support the beam at or
near desk height, the beam being capable of internally routing
power and/or data cables in a manner which allows at least
one cable to be routed out of the beam at a plurality of
positions along the length of the beam. The beam also
includes at least one exterior mounting channel for slidably
receiving one or more interchangeable accessories, including
at least one power and/or data board connected to respective
data and/or power cables routed through the beam.

Preferably the beam includes a plurality of routing paths to
internally route power and/or data cables. The routing paths
can be defined by providing at least one routing channel
through the beam. In a particularly preferred form there is
provided an upper and lower cable routing channel, although
other embodiments might use other geometries e.g. side by
side or co-axial channels. In this preferred form the upper
cable routing channel is preferably accessible via at least its
upper side, and the lower cable routing channel is acceptable
via at least its under side.

In a particularly preferred form the upper and lower chan-
nels are separated by a wall or walls that include at least one
pathway between them to allow routing of cables in one
channel through the other channel. Preferably the channels
are provided with several pathways between them along their
length.

In a particularly preferred form the system is adapted such
that cables are intended to be routed out of the beam via at
least one opening provided on one side of the beam. The
opening(s) can be provided in the bottom of the beam.

In this case cables routed via the upper channel can be
routed through a pathway between the channels toward the
opening to exit the beam.

Preferably the beam is formed of a plurality of beam sec-
tions coupled to each other by coupling means. The coupling
means can include linear coupling means adapted to couple
adjacent beam sections in a linear relationship. The coupling
means can include angled coupling means adapted to enable
couple adjacent beam segments in a non-linear geometry. In a
preferred form the coupling means can enable the relative
angle formed between adjacent beam sections to be changed.
The coupling means can form part of a leg assembly on which
the beam is supported. The coupling means can be an articu-
lated connector as described herein. Such an articulated con-
nector can advantageously be used if a flexible or non-linear
arrangement is desired.

In some forms the coupling means can couple more than
two beam segments, to form a branched beam arrangement.

Preferably the legs supporting the beam are capable of
internally routing power and/or data cables to the beam. In
this regard, the legs can include a plurality of routing paths
through the leg.

In a particularly preferred form the beam is substantially
non-screening. Screening can be provided by one or more
screens mounted to the top the beam. In one form a beam is
provided with a channel adapted to receive a screen gripping
means. The screen gripping means is preferably a resilient
member configured to grip a lower portion of a screen. In one
embodiment the screen is mountable in an upper portion of a
cable routing channel.

In a third aspect the present invention provides a furniture
leg including a load bearing upright member and a foot, said
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foot for contacting the ground in use and extending outward
from the upright member so as to provide support of the
furniture against tipping about at least a first axis, wherein the
foot is configured so that in use a leg of an adjacent item of
furniture can be substantially aligned with and the upright
member without interference from the foot.

Preferably the foot is coupled to the upright member in
such a way that it is at least partially offset from the upright
member in a direction parallel to the first axis.

Preferably the leg is substantially shaped as an inverted
“T”.

In a fourth aspect the present invention provides a furniture
leg adapted to support one or more furniture items in a recon-
figurable manner, the leg including: at least one foot portion at
the bottom of the leg to contact the ground, at least one
furniture support member rotatable relative to the foot and
configured to be coupled to furniture to be supported; load
bearing support means extending between the foot and said at
least one support member; a plurality of cable retention mem-
bers defining at least one cable channel within the leg.

Preferably cable retention members are rotatable with
respect to at least one of the, foot, the support means and
furniture support. The support means can include a central
support column, on which the cable retention members can be
mounted.

In a preferred form the cable retention members include at
least one pair of resilient cable retaining arm defining a cable
retention channel, to releasably retain a cable. A plurality of
cable retention arms can be used.

In another form a plurality of cable retention members are
mounted along the length of the support column to define at
least one reconfigurable cable retention channel. Most pref-
erably a plurality of cable retention channels can be defined
by arranging the cable retention members.

A leg according to the above aspects can include a cable
access port to enable entry of cables into the cable channel.
The cable access port can be located on an underside of the leg
to enable access to a cable channel from below.

In a further aspect there is provided a reconfigurable work-
station including:
acore comprising at least one beam supported on one or more
legs at or about the height of a worktop associated with the
workstation, one or more data and or electrical outlets repo-
sitionably mounted along the core and connected to a corre-
sponding power and or data cable, wherein the core includes
a cable retention means to retain a length of said one or more
data and/or power cables within the core, and cable routing
means to enable a bight of cable to extend from the cable
retention means to its respective power or data outlet to permit
repositioning of the data and/or electrical outlets along the
core.

In one aspect there is provided a services support structure
including at least two self supporting beam segments coupled
to each other by an articulated connector, said beam segments
including at least one cable reticulation channel and said
articulated connector including at least one corresponding
cable reticulation channel provided to bridge a gap between
corresponding cable reticulation channels of the coupled
beam segments.

Preferably, the articulated connector is bendable in one
plane only. Most preferably the services support structure
provides a horizontally supported beam and the articulated
connector is bendable in the horizontal plane.

Preferably the beam segments are part of a workstation
support structure as described herein.

In one aspect the present invention provides an articulated
connector configured to join a pair of cable reticulation
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beams; the articulated connection including a multiplicity of
cable retaining segments including at least one channel seg-
ment adapted to receive a cable therein; said cable retaining
segments being connected to an adjacent cable retaining seg-
ment to allow pivoting movement between them.

Preferably the cable retaining segments include a structure
for defining a plurality of separate channel segments therein.
Each end of the articulated connector can include a beam
engaging means to couple the connector to each beam.

At least neighbouring cable retaining segments can be
coupled by flexible members that are relatively bendable in
one direction but relatively stiff in another. Said resilient
members are preferably flexible strips.

Most preferably the articulated connector is flexible in a
first direction (typically horizontal in use) but self supporting
in a second direction (typically vertical in use) such that it is
capable of supporting at least one electrical and/or data cables
without drooping in the second direction. The connector can
preferably be bent in a direction perpendicular to the first
direction.

The articulated connector is preferably adapted to allow
formation of a curved connection between neighbouring
beam segments. Most preferably the articulator allows a cen-
tre of curvature of the connector to be varied. The curve
approximated by the connection between neighbouring beam
segments can have a centre or axis of curvature that lies
outside an envelope of the connected beam segments.

The connector can allow multiple curved segments along
its length e.g. a curve in a first direction and a second direction
to form an S shape, loop, or serpentine shape etc. Thus mul-
tiple centres of curvature can be defined. The connector can
allow a curve with a non-constant curvature along its length
e.g. a parabolic curve, logarithmic curve, irregular curve etc.

In another aspect there is provided a repositionable beam
mountable accessory for a workstation, the accessory includ-
ing a mounting arrangement configured to engage an elongate
mounting means of a workstation support beam, said mount-
ing arrangement being adapted such that the accessory can be
repositioned along the workstation support beam substan-
tially without deleterious effect on the accessory.

For example the beam mountable accessory can preferably
be repositioned without needing to be mechanically disen-
gaged or fastened to the beam using a mechanical fastener
that will damage either the beam or accessory—such as a
self-tapping screw, rivet or the like. A mechanical stop means
can be provided to prevent unwanted sliding of the accessory
in use, but preferably this will only engage the beam and/or
accessory in a manner that does no damage to the beam and/or
accessory, and more preferably the stop means is releasable
without use of tools.

Preferably the mounting arrangement includes an upper
beam engaging portion that includes a downwardly hooked
arrangement for downwardly engaging a receiving recess in
the elongate mounting means of the workstation to retain
accessory on the beam.

Preferably the mounting arrangement includes a second
beam engaging portion that is used to apply a biasing force to
the hooked arrangement such that when accessory is mounted
to the beam it is biased towards an engaged condition with the
mounting means.

The mounting arrangement can include a lower beam
engaging portion to engage the beam. The second beam
engaging portion can be a biasing member associated with the
lower beam engaging portion that is adapted to engage the
beam bias the upper beam engaging portion into an engaged
condition against the beam.
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A biasing means could form part of the beam and engage
with the second beam engaging portion to thereby transmit a
biasing force to the hooked arrangement through the acces-
sory.

The accessory can be, but it not limited to, any one of the
following accessories:

a power outlet, a power board, a data point, data point board,
shelf, a light, mounting arm, mounting bracket, a tray.

Without limitation, combinations of a work station support
system including a beam described herein and one or more
accessories as described above constitute additional aspects
of the present invention.

As used herein, except where the context requires other-
wise, the term “comprise” and variations of the term, such as
“comprising”, “comprises” and “comprised”, are not
intended to exclude further additives, components, integers or
steps.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described, by way of example
only, with reference to the accompanying drawings, in which:

FIG. 11is a perspective view of a cable management system
incorporated into a reconfigurable work station according to
the present invention;

FIG. 2 is a perspective view of a core of a cable manage-
ment system according to a first embodiment of the present
invention;

FIGS. 3, 4 and 5 are top views of work stations including
cable management systems according to the present invention
showing three different configurations;

FIGS. 6, 7 and 8 show front, side and top views respectively
of an element of an articulated connector used in an embodi-
ment of the present invention;

FIG. 9 illustrates two elements of a articulated connector
joined together;

FIG. 10 illustrates a top view of a segment of articulated
connector used in an embodiment of the present invention;

FIGS. 11 and 12 are a perspective view of a hub leg from
two different sides according to an embodiment of the inven-
tion;

FIG. 13 illustrates a perspective view of a hub leg with its
cover open to show the cable retaining structure housed
therein;

FIG. 14 illustrates a side view corresponding to FIG. 13;

FIGS. 15 and 16 are cross-sectional views of a beam sec-
tion used in an embodiment of the present invention;

FIG. 17 is an illustration of two power board variants and
two data board variants mounted on a beam segment accord-
ing to an embodiment of the present invention;

FIG. 18 illustrates an embodiment of a core arrangement
on which various accessories are mounted;

FIGS. 19A to 19D illustrate how an accessory can be
mounted onto a central support beam in an embodiment of the
present invention; and

FIG. 20 illustrates a biasing spring for holding an accessory
on the support beam.

FIG. 21A illustrates a first exemplary configuration of two
beam segments coupled by an articulated coupling.

FIG. 21B illustrates the articulated coupling of FIG. 21A in
more detail.

FIG. 22A illustrates a second exemplary configuration of
two beam segments coupled by an articulated coupling.

FIG. 22B illustrates the articulated coupling of FIG. 22A in
more detail.

FIG. 23 A illustrates a third exemplary configuration oftwo
beam segments coupled by an articulated coupling.
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FIG. 23B illustrates the articulated coupling of FIG. 23 A in
more detail.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

FIG. 1 shows six individual work stations set up using an
embodiment of the present invention. This overview figure
illustrates one way in which an embodiment of the present
invention may be configured. The work station arrangement 1
is formed from a core 5 which is formed from a central beam
14 mounted on legs 16. The core 5 contains a cable manage-
ment system 10, and is mounted at or about desk height. The
core 5 has the basic functions of providing a support structure
for workstation accessories and services and to provide cable
management via hidden cable reticulation passages with the
core 5. In this arrangement 1, six freestanding desks 20 are
positioned alongside the core 5. Each desk 20 has an associ-
ated pedestal e.g. 7 and computer monitor e.g. 8 to form
individual work station 12. The pedestals are also freestand-
ing and not attached to the core 5. The monitors are mounted
via respective monitor arms to the beam 14 of the core 5. As
can be seen, individual work stations 12 are arranged in pairs
across the core 5. Between the opposing desks of each pair of
workstations is mounted a privacy screen 9. The privacy
screens 9 are mounted to the central beam 14 of the beam
arrangement in a manner which will be described in greater
detail below.

FIG. 2 shows an embodiment of the core 5 without acces-
sories mounted on it or associated equipment. The core beam
arrangement 5 comprises three beam segments 14a, 145 and
14¢ supported on four legs 16a, 165, 16c and 16d. The legs 16
are generally the shape of an inverted “T” and include an
upright 18 and foot 19. The upright 18 includes a channel
through which cables may be routed from underfloor cable
ports. The foot 19 extends from the leg in a direction perpen-
dicular from the direction of the beam and prevents tipping of
the beam. The feet 19 are offset from the uprights 18 in the
preferred embodiment. The upright 18 is provided with an
entry port 18a to enable entry of cables into the leg’s informal
cable reticulation channel from floor mounted power and data
points. The offset foot allows a freestanding desk with its legs
mounted at its corners in a traditional manner to be placed
adjacent the beam arrangement 10 such that the edge of the
desk aligns accurately with the end of the beam segment 14,
with table leg positioned outside the foot 19 of the leg 16. By
offsetting the foot along the beam, there is minimal interfer-
ence between the leg of the adjacent desk and the foot 19 of
the leg 16. This enables the desk to be placed with its edge
aligned with the end of the core 5, which is aesthetically
pleasing. It also allows neighbouring desks to abut each other
without gaps between them when two core sections are
mounted end to end with linear connectors as described
herein. Moreover, it reduces the chance that a passer-by will
run into a either a desk edge or corner; or beam end that
projects out from the other component.

The adjacent beam segments 14a, 1456, 14c¢ can be
mechanically coupled to each other in a variety of ways. This
enables reconfigurability of the central beam arrangement 5.

FIGS. 3, 4 and 5 illustrate three embodiments of a core 5
comprised of three beam segments. Each core 5 is shown with
six associated desks. In these embodiments the beam seg-
ments 14a, 145, 14c¢ are coupled to neighbouring beam seg-
ments in different manners. As will be appreciated, in any one
embodiment of the present invention a combination of cou-
pling arrangements may be used to tailor the core to a user’s
requirements.
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In FIG. 3, the beam segments 14a, 145, 14¢ are rigidly
coupled to each other to form a single, linear, rigid beam
structure.

FIG. 4 and FIG. 5 illustrate flexible embodiments. In FIG.
4, neighbouring beam segments 14a, 145, 14¢ are coupled by
an articulated connector which can be termed a “spine”,
“horizontal umbilical” or “articulator” 80. The articulator 80
provides an articulated connection between neighbouring
beam segments and may be bent or curved in horizontal a
plane to provide a flexible connection between beam seg-
ments. The articulator 80 is formed from a plurality of cable
retaining segments or ‘articulator elements’ and which are
joined to each other using one or more pins held in place with
snap fasteners to provide a hinge-like connection between
neighbouring channel segments. The articulator elements are
open on their top side and independently mounted on longi-
tudinally extending bendable strips. The articulated connec-
tion between neighbouring beams also provides channels to
guide and support the cables between neighbouring beam
segments 14.

In an arrangement that incorporates an articulator between
beam segments or a hub leg as described below, a user can
change the shape of the core 5 at any time. In the preferred
form the core is made from a relatively light weight material
e.g. aluminium which keeps the weight of the beam segment
low enough to enable it to be repositioned without using
lifting equipment. The use of a flexible coupling and re-
positionable accessories assist reconfiguration by limiting
and preferably entirely eliminating the need to use tools dur-
ing reconfiguration.

FIG. 5illustrates an embodiment of the present invention in
which neighbouring beam portions 14 are coupled to each
other via a hub leg 1200. The hub leg provides a pivotable
connection between 2 or more beam segments and will be
described in further detail below.

FIG. 6 shows a front view of one element in the articulator
used in an embodiment of the present invention. The articu-
lator as illustrated in FIGS. 4, 21A, 21B, 22A, 22B, 23A and
23B is made of a plurality of sections as illustrated in FIGS. 6,
7 and 8, joined end to end. This structure forms an elongate
articulated connector that has a top channel and a bottom
channel (corresponding to similarly positioned channels in
the beam segments) in which cables can be retained. The
articulator elements 390 are generally H-shaped in cross-
section and define an upper channel 392 between two
upstanding sides 393,394. Similarly, a bottom channel 395 is
defined by downwardly depending arms 396 and 397. The top
and bottom channels are partially closed by inwardly extend-
ing portions 398. The inwardly extending portions do not
quite meet in the centre of the channel 392 but leave a gap 399
through which a cable may be inserted into the channel 392.
Flanges 381 and 382 define a channel 383 for receiving a
resilient strip when multiple elements are assembled into an
elongated articulated connector. The bottom channel is of
similar construction.

FIG. 7 illustrates a side view of the articulator element 390
that shows the connection flanges 385,386,387 used to link
neighbouring elements in use. The forward flange 385 is
adapted to be inserted into a gap between the rearward facing
flanges 386,387 of the element mounted in front of it. FIG. 8
illustrates a top view of a single articulator element 390. FIG.
9 illustrates two such articulator elements 390 joined to each
other in the manner described. FIG. 10 illustrates a top view
of three articulator elements 390 to illustrate the articulated
nature of the join between neighbouring elements 390.
Neighbouring elements are connected through a hole in the
flanges 385,386 and 387 with a pin to enable neighbouring
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articulator elements 390 to pivot with respect to each other.
Flexible strips 384 are used to link neighbouring elements
390. Their shape means that the strips 384 allow bending in
one plane but resist bending in a perpendicular plane. In use
the articulator will be arranged to allow horizontal bending to
route cables between beam segments while preventing droop-
ing of the connector. This maintains the visual appearance of
the beam through the curved joint, protects the cables, and
also facilitates ease of repositioning and reconfiguration of
the space and its use.

To better understand the flexibility provided by this type of
beam connection FIGS. 21A to 23B illustrate in more detail,
how two beam can be connected and reconfigured when they
arejoined by an articulator according to an embodiment of the
present invention.

FIGS. 11 to 14 show detail of a hub leg 1200 used in one
embodiment of the invention.

FIG. 11 illustrates a hub leg 1200 on which is mounted two
beam segments 14a, 14b. This hub leg 1200 is adapted to
support up to four such beam segments, however only two
segments 14a, 145 are illustrated for clarity. The leg 1200
includes a base 1202 and an upright 1203.

FIG. 12 shows a top view of a hub leg adapted to support
four beams 14a, 145, 14c, 14d. In this embodiment, the
upright 1203 supports four beam mounting plates 1206a,
12065, 1206¢, 1206d. The beam mounting plates 1206 are
received into a correspondingly shaped channel formed in the
beam segments 14a, 14b, 14¢, 14d. The beam mounting
plates 1206 are shaped so as to leave a cable routing passage
(or passages) 1208 to permit cables routed from the floor,
through the hub leg 1200 to exit hub leg 1200 and enter a cable
channel 26, 28 within the beam 144,145.

FIG. 13 illustrates a hub leg 1200 with its cover open. In
this figure, two channel sections 14a and 1456 are mounted on
the hub leg 1200. The hub leg 1200 includes a base 1202. The
illustrated base 1202 is round, but other configurations
including a straight-T leg base as illustrated in FIG. 11A are
possible. An upright 1203 is mounted on the base 1202. A
support column 1204 is positioned within the upright 1203. A
plurality of cable retaining clips 1230 attached to the support
column 1204 and may pivot around the support column 1204.
The cable retaining clips 1230 have a collar at one end that fits
around the support column 1204. The cable retaining clips
1230 have a pair of resilient jaws mounted to their collar.
Cables can be routed from a floor duct up through the hub leg
with the cables retained within the resilient jaws of the retain-
ing clip. Typically a stack of clips will be mounted along the
height of the support column 1204 as can be seen in FIG. 13.
The cable retaining clips 1230 can be aligned so as define
cable reticulation channels within the hub leg. In use when
cables are retained in the cable retaining clips 1206 of a hub
leg 1200 movement of one or more of the beam segments
attached to the hub leg with respect to the other will cause the
cables to attempt to rotate within the hub leg. Because the
plurality of cable retaining clips 1206 are independently
mounted on the support column 1204 of the leg 1200, each
clip is able to rotate a different amount with respect to the
support column 1204. In effect this allows the cable reticula-
tion channel defined by a plurality of cable retaining clips
1206 through which a cable runs, to change shape to accom-
modate movement in the beam sections mounted to the hub
leg. This configuration prevents sharp angular bends in the
cables which would be caused if rigid vertical cable reticula-
tion channels were used.

The cover of the hub leg is formed in two portions which
are connected to each other by a hinge. Typically one of the
cover portions is fixedly attached to the base. The movable
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cover portion 1210 is operable to enable cables to be inserted
into the leg. The hinged cover portion has an access port
formed into (or is shaped to provide access) to route cables
into the retaining clips from a floor power or data output.

FIG. 14 shows a side view of the same arrangement illus-
trated in FIG. 13. FIG. 14 more clearly shows the portion of
the hub leg 1200 that connects the hub leg 1200 to the beam
portions 14a and 14b. Attachment portion 1214 generally
includes two mounting plates 1216 and 1218 which are
received into slots (not shown) in the respective beam por-
tions 14a and 1456. The mounting plates 1216 and 1218 are
pivotally mounted on the support column 1204. In the
embodiment of FIGS. 13 and 14 the system also includes an
additional cable guiding system extending upwardly from the
top of the hub leg 1200. The system is adapted to receive
cables from above. The cable guiding system 1220 includes a
plurality of plastic elements 1222 mounted on two retaining
lines 1224. The clips 1222 each include four distinct channels
formed therein 1226.1, 1226.2,1226.3 and 1226.4, each hav-
ing an access aperture. The provision of multiple channels
allows separation of power and data cables and may avoid or
reduce electrical interference between power and data cables.

FIG. 15 illustrates a cross-section of a beam member 14
usable in an embodiment of the present invention. The shape
of'the beam 14 is adapted to enable a plurality of accessories
to be mounted on the beam 14 in such a way that they are user
reconfigurable without using tools. In order to facilitate this
the beam 14 can be considered to notionally define four zones
associated with it. These zones are labelled zone 1, zone 2,
zone 3 and zone 4 and are defined to be separate regions in
which accessories may be mounted. It is particularly advan-
tageous that the zones are maintained separate from one
another so that an accessory mounted in one zone does not
overlap into another zone. In this way, accessories in each
zone are able to be independently repositioned within the
zone by a user without reconfiguring other accessories
mounted in other zones.

Zone 1 is a top zone associated with the beam 14 and
includes an upwardly opening channel 28. This channel is
adapted to receive one or more accessories into the channel to
be supported by the beam 14. The channel 28 has an inner
channel segment 284 and an outer channel segment 285. The
inner channel 28q is adapted to receive cables, for example
data cables. The upper channel portion 285 is adapted to
receive one or more accessories. A privacy screen, used to
separate one workstation from another, may be an accessory
mounted in upper channel part 285. The privacy screen would
typically include a panel inserted into the upper portion of the
channel 28 and would be retained in that portion of the chan-
nel using a seal or similar device, for example an insert panel
fixing aperture (EPP Panel Fixing Extrusion).

Zones 2 and 3 side facing zones and are identical to each
other but arranged in a mirror image on either side of the beam
14. It will be appreciated by a person skilled in the art that on
a different beam, these zones or the beam features associated
with the zones can be shaped differently to each other.

Parts of the beam 14 are associated with each particular
zone. In the case of zone 2 the side of the beam 14.1 its top
surface 14.2, transom channel 36 and the inner edge of the
flange 14.3 are associated with zone 2. Zone 2 is particularly
adapted to receive accessories which are slidingly engaged in
the transom 36 and supported on the side face 14.1, top face
14.2, or bottom face 14.3 of the beam 14. The inner edge of
flange 14.3 is also associated with zone 2. Exemplary acces-
sories attached in zone 2 are illustrated in FIG. 17 and include
power and data boards and in FIG. 18 which include monitor
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arms, shelving units and transom extensions. Other accesso-
ries may be associated with each zone.

Zone 4 is associated with the downwardly facing channel
34 located on the underside of the beam 14. This zone is
typically used for the retention of cables, for example power
cables. However, it may be associated with other accessories.
For example cable catchers, cable trees, or downwardly
descending modesty screens could be mounted in zone 4.

The zones described herein can extend outward from the
zones defined by the dotted lines in FIG. 15 and in special
cases may not have linear dividing lines between neighbour-
ing zones. In such cases definition of the zones is more com-
plex but operates on the same principle: zones are defined in
such a way as to prevent the repositioning of accessories in a
first zone interfering with accessories in a neighbouring zone.
It may be appropriate to define a larger or smaller number of
zones depending on the particular configuration of the beam
14. A zone will typically be associated with one or more
mounting channels or other longitudinally extending mount-
ing arrangements (e.g. flange(s), grooves, series of holes,
series of pins, rails etc.) that may be used to engage or contain
accessories mounted within that zone. In a preferred embodi-
ment, the accessories can be attached and repositioned along
the mounting arrangement without tools. This may be
achieved, for example, by sliding an accessory mounted
within a zone.

FIG. 16 shows a cross-sectional view of a beam segment of
the preferred embodiment of the present invention, in which
cables are held. The beam segment 14 is formed from a single
extrusion of aluminium. However, in other embodiments,
multiple extrusions could be joined together to form beam
segment 14, or alternatively other manufacturing processes
could be used. The beam 14 is capable of receiving power 22
and/or data cables 24 that are able to project out of the beam
14 at any position along the length of the beam. The beam
structure includes two separate internal channels 26, 28 to
house the power cables 22 separately from the data cables 24.
The lower internal channel 26 includes a moulding 30 that
includes an insert that provides two flexible arms 32 that
retain the data cables within the channel 26. The arms provide
a gap 34 through which the power cables 22 and data cables
24 may project in use.

The floor of the top channel 28 and the roof of the lower
channel 26 are intermittently broken by holes 27. The holes
27 are provided so that at certain points along the length of the
beam a data cable can be routed out of the channel 28. The
data cable is routed between the power cables 22 so that a free
end of the cable can be connected to an appliance directly or
to a data point. Similarly power cables are routed out of the
channel 26 through gap 34 at intervals to provide power to
power boards mounted to the beam of the core 5.

The upper part of the channel 28 is separated from the
lower part of the channel 28 by a pair of short ribs 33. These
ribs 33 are adapted to engage a cover (not shown) which can
be inserted into the channel 28 to cover the data cables 24
from above. The upper part of the channel 28 is adapted for
mounting various accessories therein. In one embodiment,
the upper part of the channel 28 is fitted with a rubber seal
arrangement, for example, an insert panel fixing aperture
(EPP Panel Fixing Extrusion). Privacy screens may be fitted
into the rubber seal arrangement. The rubber seal arrange-
ment is pressed into the upper part of the channel 28 and grips
the lower part of the privacy screen.

The beam 14 includes an exterior channel 36 on at least one
side, which is located near the top of the outer wall of the
beam 16. The channel allows for the slidable mounting of
interchangeable accessories along the length of the beam.
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Accessories may include power and/or data boards 38, 40,
which are connected to the data 24 and/or power cables 22. A
person skilled in the art would appreciate that channel 36
could be located at any height. Locating the channel 36 near
the top allows accessories to be mounted from the channel
above desk height. As can be seen from FIG. 17, the power
and data boards can be of differing heights to allow for desired
location in relation to the desk height.

One or more power points or data connection units may be
mounted on each beam segment of the core. The power
boards and data board are adapted to have a flange on their
back face which is adapted to engage with the slots 36 on the
core.

FIG. 17 illustrates two embodiments of a power board
according to an embodiment of the present invention and two
embodiments of a data board. Power boards 38 can be pro-
vided with different dimensions and numbers of power sock-
ets. In this example, two sizes of power board are illustrated;
one having two power sockets and the other having four
power sockets. The power boards are shaped such that the
power sockets sit above the top of the core beam. Such a
geometry will typically ensure that the power sockets are
above the height of a desk usually associated with the core.
Two sizes of data board 40 are illustrated. Each of the data
boards 40 is provided with one or more data points accessible
from the side of the board (not shown).

The power boards 38 are electrically connected to power
cables 39 which connect via their bottom side. A loose length
of cable is left to hang in a bight such that the power board is
free to be slid along the beam 14 to the extent permitted by the
length of the bight of cable. If a long travel is needed a large
bight of cable can be left loose. This can be stored in a cable
basket or cable catcher mounted from the beam if needed.
Similarly, the data boards 40 are connected to data cables 41
which also enter into the cable reticulation system of the beam
14 via its underside. The power boards 38 and data boards 40
are slidable along the length of the core beam. The extent of
permitted travel is limited only by the amount of free cable
connected to the data board or power board.

The versatility of the present arrangement can be seen in
FIG. 18 which shows a range of different accessories
mounted to a core beam.

In this embodiment, the following accessories are mounted
to the core beam 5:

a series of trays 42 mounted to the height adjustable tray

mounting bracket 42a;

a monitor 44 mounted to the monitor arm 44a;

a shelf 46 mounted to a rail via a pair of mounting brackets.

In each case, the accessories are adapted to engage the core
beams in the same manner as the power and data boards 40, 38
described previously and are slidable along the length of the
beam within their respective zones without interfering with
accessories in other zones.

FIG. 19A shows a method by which an accessory (e.g. a
power board in this example) can be mounted onto a support
mean in an embodiment of the present invention. In a first step
of the method a lower flange 1902 of the power board 40 is
positioned such that the flange 1902 is adjacent the flange
14.3 of the beam 14. Next in FIG. 19B the flange 1902 is
hooked under the downwardly depending flange 14.3. Then
in FIG. 19C the board 40 is rotated towards so that the upper
flange 1904 is inserted into the transom channel 36. The
power board 40 is then dropped downwards so that the down-
wardly extending ridge 1904.1 locks into the correspondingly
shaped groove in the transom channel 36 to stop the power
board from falling off the beam 40. The power board 40 is
preferably biased into the downwards position e.g. using a
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spring or other resilient member or material in the channel
formed between the flange 1902 and the body of the power
board 40 (an example of which is shown in FIG. 20). As will
be appreciated other accessories can be mounted in a similar
manner to that described in FIGS. 19A to 19D and removed in
the reverse order of operation.

FIG. 20 illustrates an exemplary spring member that can be
mounted on an accessory to assist in retaining it securely on a
support beam 14. The biasing member 2000 is shaped and
sized to fit within the channel 1902 of the power board 40. The
member 2000 has a flat bottom with enlargements at each end.
It has a void in its centre to allow it to be flattened. The
member is made from a resilient plastic, rubber or like mate-
rial and spring back to shape when relieved of a deforming
force. The member 2000 includes two upstanding flanges
2020 which are received into correspondingly shaped receiv-
ing apertures of the element in which it is mounted.

FIGS. 21A through 23B show two beam segments con-
nected by an articulator, and illustrate the flexibility offered
by use of an articulated connection of this type.

Turning firstly to FIGS. 21A and 21B which show a core
arrangement 2101 including two beam segments 2100 and
2102 each of which are supported on respective pairs of T legs
2104 and 2106. The beam segments 2100 and 2102 are con-
nected to each other by an articulator 2108. As discussed
above cables routed through the cable reticulation channels
within the beam segments 2100 and 2102 can also be reticu-
lated through the articulator 2108. The use of the articulator
allows a user of the core structure 2101 illustrated to essen-
tially infinitely vary the angle between the adjacent beam
segments 2100 and 2102 from 00 offset between beam seg-
ments (i.e. the beam segments are aligned as illustrated in
FIGS. 21A and 21B) to at least 1800 offset between neigh-
bouring beam segments (i.e., with the articulator 2108 bent
back on itself so neighbouring beam segments 2100, 2101 lie
side by side as illustrated in FIGS. 23 A and 23B). Moreover,
having an articulator which is comprised of a multiplicity of
small channel segments connected together by hinges
approximates a smooth curve. Advantageously, the curve can
have a radius of curvature which varies along the length of the
articulator and is user selectable during configuration of the
core. Moreover, the flexible nature of the articulator allows it
to form curves where the centre of curvature of the articulator
(or, more correctly, one curve in the articulator) is variable.
Moreover the centre of curvature of the articulator can lie
outside the envelope defined by its adjacent beam segments
and allows sweeping curves to be defined by the articulator.
This arrangement can provide a particularly aesthetically
pleasing appearance and allows the articulator to curve
around and between objects placed adjacent to the core struc-
ture. This is in contrast to the use of a single hinge rigidly
connected to the beam segments for joining neighbouring
beam segments, such as the hub leg described above. Turning
now to FIGS. 22A and 22B, one can see that the beam seg-
ments 2100 and 2102 are offset from each other by approxi-
mately 900. As can be seen in this position, the centre of the
curve defined by the articulator 2108, which is indicated by
point 2110, lies outside the envelopes 2100A and 2102A
(illustrated in dashed lines) which are defined by the respec-
tive beam segments 2100 and 2102. This type of curve in the
articulator may be used to curve around another piece of
furniture, such as a mobile table, a lamp, a sculptural element
or a pot plant etc, placed at or near point 2110 without ren-
dering a portion of the beams 2100 and 2102 relatively use-
less, which would be the case if these beam segments were
connected to each other by a singly hinged connection.
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FIGS. 23A and 23B illustrate the same beam segments
2100 and 2102 arranged in a side by side relationship with
their articulator 2108 bent through substantially 1800. Thus,
as can be seen in FIGS. 23 A and 23B a core arrangement with
couplings between neighbouring beam segments using the
articulator can effectively be folded up or concertinaed back
on itself. Moreover, using T legs such as that illustrated in
FIGS. 23 A and 23B enables a very close packing of the beam
segments in this folder position. Although as will be appre-
ciated, in FIGS. 23A and 23B, the beam segments 2100 and
2102 are set apart by the width of the T leg, this need not be the
case and the beam segments may be placed in a touching, side
by side relationship. In such an arrangement the articulator
2108 would effectively be bent around a loop.

The great flexibility illustrated in FIGS. 21A through 23B
of connections formed by an articulator enable entirely new
workplace arrangements to be facilitated, re-arranged or set
up by people using the system without the need for auxiliary
equipment such as tools and lifting equipment to make
changes. For example situations exist where rapid deploy-
ment of facilities or rapid re-arrangement of facilities may be
required, e.g. conference facilities, multipurpose rooms in
businesses, community or educational facilities, disaster
recovery situations etc. In such environments a core system
(including two or more beam segments, as described herein
and can be folded up when either not in use or when open
space is required (as illustrated in FIGS. 23A and 23B) and
unfolded when needed.

As will be appreciated, the flexibility of the present system
allows any number of beam segments to be connected
together. The beam segments can be connected in series using
either one-to-one coupling means e.g. the rigid or articulated
coupling means described. Alternatively or parallel beam
segment arrangements can also be deployed using a one to
many coupling arrangement, such as the hub coupler
described above, to provide branching capabilities. Moreover
the extreme flexibility provided by the use of articulated
coupling means allows curved e.g. S-shaped or serpentine,
core arrangements to be deployed.

Preferred embodiments of the present invention also pro-
vide an aesthetically pleasing work space as the system pro-
vides a clean, uncluttered look by concealing long cable runs
whilst also allowing flexibility in the arrangement of facilities
and minimal visual disruption when looking across a room.
This end is achieved, in the preferred embodiment by only
providing a beam rather than a partition in which cables are
housed and on which accessories are mounted.

It will also be seen the present invention can allow better
resource and material allocation than conventional worksta-
tion systems. For example, the lightweight nature of the core
arrangement results in less material and resource usage than
conventional partition or cubicle arrangements. The modular
and user-reconfigurable nature of the system can also mean
that materials are not used unless necessary, e.g. screening
can be provided only in places where screening in necessary.
Also, since the system of the preferred embodiment is highly
reconfigurable and additions to it may be made at any time, a
given system will be adaptable to changing circumstances for
longer than conventional workstation systems, thus reducing
the need to entirely re-fit a site. Finally, by allowing accesso-
ries to be added to a core structure over time, it is possible for
auser, when adding new accessories, to select accessories that
are made from up-to-the-minute materials which are less
energy and resource intensive, rather than selecting only from
a fixed range of accessories that are designed at the time of
design of the underlying workstation system.



US 9,271,568 B2

15

It will be understood that the invention disclosed and
defined in this specification extends to all alternative combi-
nations of two or more of the individual features mentioned or
evident from the text or drawings. All of these different com-
binations constitute various alternative aspects of the inven-
tion.

The invention claimed is:

1. A reconfigurable workstation-services support structure
for an office environment, the workstation-services support
structure including a pair of horizontal beam segments each
supported at or near desk height by a pair of legs, each beam
segment including at least two cable reticulation channels
extending along their length, the reconfigurable workstation-
services support structure further including an articulated
connector coupled between respective ends of the pair of
beam segments, said articulated connector including at least
two channels, each channel extending from a respective cable
reticulation channel in one of said beam segments to a corre-
sponding cable reticulation channel in the other beam seg-
ment, to route a cable from one beam segment to the other,
said articulated connector including a multiplicity of cable
retaining segments, each of said cable retaining segments
including at least two channel segments, each of which cor-
respond to form part of a respective one of the channels of'said
articulated connector, each said cable retaining segments
being connected end to end with an adjacent cable retaining
segment by a pivot pin extending between the adjacent cable
retaining segments defining a vertical pivot axis to allow
pivoting movement between the cable retaining segments in a
horizontal plane, such that said multiplicity of cable retaining
segments together define the at least two channels of the
articulated connector such that a cable can be routed from a
channel segment of one cable retaining segment to a corre-
sponding channel segment of a joined cable retaining seg-
ment to route the cables from one of the beam segments to the
other beam segment.

2. A reconfigurable workstation-services support structure
as claimed in claim 1 wherein the articulated connector is
bendable in one plane only, wherein neighboring cable retain-
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ing segments are pivoted to allow bending of the articulated
connector in said one plane, but resist bending in a perpen-
dicular plane to said one plane.

3. A reconfigurable workstation-services support structure
as claimed in claim 2, wherein the articulated connector is
configured to allow formation of a curved connection
between neighbouring beam segments.

4. A reconfigurable workstation-services support structure
as claimed in claim 3, wherein the connector allows a centre
of curvature of the connector to be varied and to lie outside an
envelope of the connected beam segments.

5. A reconfigurable workstation-services support structure
as claimed in claim 1, wherein at least neighbouring cable
retaining segments are coupled by flexible members that are
relatively flexible in one direction, but relatively stiff in
another, to prevent drooping when the cable connector is
configured to be horizontally articulated.

6. A reconfigurable workstation-services support structure
as claimed in claim 5, wherein said flexible members are
flexible strips.

7. A reconfigurable workstation-services support structure
in accordance with claim 5, wherein each cable retaining
segment defines a top channel between two upstanding sides,
wherein the top channel is partially closed at a top side of the
top channel, leaving a gap through which a cable may be
inserted in the top channel.

8. A reconfigurable workstation-services support structure
in accordance with claim 5, wherein the pivot pins extending
between adjacent cable retaining segments define hinges,
wherein the cable retaining segments are connected together
by the hinges, the hinges allowing said pivoting movement.

9. A reconfigurable workstation-services support structure
as claimed in claim 1, wherein at least three cable retaining
segments are coupled by a flexible member that is relatively
flexible in one direction, but relatively stiff in another, to
prevent drooping of the articulated connector when the articu-
lated connector is configured to be horizontally articulated.
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